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GakuninRDMͱΦϯϓϨϛεNextCloudͱͷ࿈ܞʹΑΔ
ஙͱӡ༻ͷఏҊߏ൫ͷجࡦෆਖ਼ରڀݚ

౻Ԭ ป1†ࢤ,a) Ԭ࡚ ༟೭†1,b) ླ໦ ඙จ†2,c)

֓ཁɿ೔ʑͷڀݚσʔλΛ؅ཧ͢ΔͨΊͷγεςϜͱͯ͠ Nii͕ GakuninRDMͱ͍͏αʔϏεͷఏڙΛ
։ͨ࢝͠ɻGakuninRDM͸ҰൠతͳΦϯϥΠϯετϨʔδαʔϏεΛͱಉ༷ʹѻ͏͜ͱ͕Ͱ͖ɺόʔδϣ
ϯ؅ཧ΍֎෦αʔϏεͱͷ࿈ܞ΋Մೳͱͳ͍ͬͯΔɻ͔͠͠ɺಉαʔϏε͕͍ͯ͛ܝΔʮڀݚσʔλ؅ཧ
ʹΑΔڀݚਪਐͱެڀݚਖ਼ʯΛୡ੒͢ΔͨΊʹ͸ػೳ͕ෆे෼Ͱ͋Δͱͨ͑ߟɻͦ͜Ͱզʑ͸֎෦αʔϏ
εͱͯ͠ NextCloudΛબ୒͠ɺͦͷ্ʹϨϏϡʔػೳɾRDM΁ొ࿥͢ΔϑΝΠϧ΁ͷॺ໊෇༩Λ͏ߦΧ
ελϜΞϓϦέʔγϣϯΛߏங͠ɺӡ༻͢Δ͜ͱͰڀݚσʔλͷ࠶ར༻ͱެڀݚਖ਼ʹ༗༻͔ݕ౼Λ͏ߦɻ

ΩʔϫʔυɿGakuninRDM, NextCloud, ,ਖ਼ެڀݚ ॺ໊ࢠి

Proposal for the construction and operation of an anti-research
misconduct infrastructure by linking GakuninRDM and on-premise

NextCloud

Abstract: Nii has launched a new service called GakuninRDM as a system to manage daily research data.
GakuninRDM can be used in the same way as general online storage services. GakuninRDM can be used
just like any other online storage service, and it also allows version control and integration with external
services. However, we thought that its functions were insufficient to achieve the service’s goal of ”research
promotion and research fairness through research data management. Therefore, we selected NextCloud as
an external service. We then selected NextCloud as an external service, and built a custom application on
top of it to provide review functions and signatures to files registered in RDM. We will examine whether it
is useful for the reuse of research data and research fairness by operating it.
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ಈͷެਖ਼͞ͷ׆ڀݚಈͷϓϩηεʹ໰୊͕ͳ͍͔Λ׆ڀݚ
೉ʹͳ͖͍ͬͯͯΔɻࠔΔ͜ͱ͕͢౼ݕ఺͔Β؍
͜ͷ׆ڀݚಈͷެਖ਼͞ (Research Integrity)Λ௥͢ٻΔ
ͨΊʹɺ׆ڀݚಈʹ͓͍ͯൃੜ͢Δσʔλ΍݁Ռͷ፻଄ɺ
վ͟Μٴͼ౪༻ͳͲͱ͍ͬͨ׆ڀݚಈʹ͓͚Δෆਖ਼ߦҝ
ඞཁ͏ߦΛࡦΔͱ͍ͬͨର͢ࢭલ๷ࣄɾࢭΛ཈(ෆਖ਼ڀݚ)
͕͋ΔɻͦͷͨΊɺจ෦Պֶল͸ʮ׆ڀݚಈʹ͓͚Δෆਖ਼
ҝ΁ͷରԠ౳ʹؔ͢ΔΨΠυϥΠϯߦ (ฏ੒ 26೥ 8݄)ʯ
[1] (ҎԼΨΠυϥΠϯ)Λࡦఆͨ͠ɻಉΨΠυϥΠϯ͸ݚ
੎Λ࢟ɾํ͑ߟຊతͳجҝʹର͢Δߦಈʹ͓͚Δෆਖ਼׆ڀ
্ࣔͨ͠Ͱɺؔػڀݚͷ؅ཧ੹೚΍ࣄલ๷ࢭͷͨΊͷڥ؀
੔උʹ͍ͭͯɺෆਖ਼ߦҝ͕͋ͬͨࡍͷରԠ΍ऀڀݚͷΈͰ
ͳؔ͘ػڀݚʹର͢ΔાஔʹࢸΔ·Ͱɺ͢΂ͯͷؔػڀݚ
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͕੔උ͢΂͖ࢦ਑ʹ͍͍ͭͯࣔͯ͠Δɻ
͔͠͠ͳ͕Βɺจ෦Պֶলʹͯެ։͞Ε͍ͯΔ [2]ฏ੒

27೥౓͔Βྩ࿨ 2೥౓·Ͱͷ׆ڀݚಈʹ͓͍ͯෆਖ਼ߦҝ
ͱͯ͠ೝఆ͞ΕͨࣄҊ 63݅ͷ͏ͪɺڀݚσʔλʹؔ͢Δ
ෆਖ਼ߦҝΛͨͬߦ΋ͷ͸ 47݅ɺ࿦จ౤ߘʹؔ͢Δෆਖ਼ߦ
ҝΛͨͬߦ΋ͷ͸ 3݅ɺͲͪΒͷෆਖ਼ߦҝ΋ͨͬߦ΋ͷ͸
13݅͋ΓɺڀݚσʔλͷվมʹΑΔෆਖ਼͕ଟ͍͜ͱ͕Θ͔
Δɻ·ͨɺڀݚσʔλͷվมʹΑΔෆਖ਼ͷ͏ͪ 30݅͸౪
༻ͷΈ͔ΒͳΓɺڀݚෆਖ਼ͷଟ͘͸͕ऀڀݚ௚઀ૢ͠࡞΍
͘͢ɺ͔ͭࢦಋڭһ͕֬ೝ͠ʹ͍͘ڀݚσʔλͷѻ͍ʹΑ
Δ΋ͷ͕໰୊Ͱ͋Δͱ͍͑Δɻ
͜ͷΑ͏ͳ͜ͱ͔ΒɺΨΠυϥΠϯ͸׆ڀݚಈʹ͓͚Δ

ෆਖ਼ߦҝͷఆٛΛ࢝Ίͱ͠ɺͦͷ๷ࢭͷͨΊͷྙཧڭҭͷ
ਪਐ΍ࡍ͖ͨىͷରԠɺٴͼؔػڀݚʹ͓͚Δڀݚσʔλ
ͷอଘ΍։ࣔͳͲɺଟ͘ͷࢦ਑ΛఆΊ͍ͯΔ͕ɺۙ೥ͷݚ
Ҋ͕΄ͱΜͲͰ͋Δ͜ͱ͔ࣄσʔλʹΑΔڀݚෆਖ਼͕ڀ
Βɺ׆ڀݚಈͷެਖ਼͞Λ௥͢ٻΔͨΊʹ͸೔ʑͷڀݚσʔ
λ؅ཧ (Research Data Management, RDM)ͷج൫Λ੔͑
Δඞཁ͕͋Δͱ͑ߟΔɻ

2. σʔλ؅ཧڀݚਖ਼ͱެڀݚ

ຊষͰ͸ެڀݚਖ਼ͱڀݚσʔλ؅ཧɺࠃ಺Ͱͷڀݚσʔ
λ؅ཧ΁ͷऔΓ૊ΈٴͼͦΕΒͷ໰୊఺ʹ͍ͭͯड़΂Δɻ

2.1 σʔλ؅ཧͱ͸ڀݚ
σʔλ؅ཧڀݚ (Research Data Management, RDM)ͱ

͸ɺ׆ڀݚಈʹΑΓಘΒΕΔڀݚσʔλΛɺڀݚத΋͘͠
͸ͦͷ͕ڀݚऴྃͨ͠ޙ΋ద੾ʹ؅ཧ͢ΔͨΊʹڀݚσʔ
λ؅ཧܭը (Data Management Plan, DMP)ΛఆΊͨΓɺ
σʔλͷϥΠϑαΠΫϧڀݚ (Research data lifecycle)ͳ
Ͳʹऀڀݚ͍ͯͮج΍ڀݚ͕ؔػڀݚσʔλΛ࠷େ׆ݶ༻
Ͱ͖ΔΑ͏ʹ͢ΔͨΊͷ׆ಈͷࣄΛ͏ݴɻ
ϓϩδΣΫτ౳ʹ͓͚Δڀݚըͱ͸ɺܭσʔλ؅ཧڀݚ

σʔλͷऔΓѻ͍ΛఆΊΔ΋ͷͰ͋Γɺσʔλͷछྨɺڀݚ
ϑΥʔϚοτɺΞΫηεٴͼڞ༗ͷͨΊͷํ਑ɺڀݚ੒Ռ
ͷอ؅ʹؔ͢ΔܭըͳͲʹ͍ͭͯ͞ࡌهΕΔจॻͰ͋Δɻ
ըʯͷܭσʔλͷϥΠϑαΠΫϧʹ͓͚Δʮڀݚड़͢Δޙ
෦෼ʹ૬౰͠ɺద੾ʹࡦఆ͞Εͨڀݚσʔλ؅ཧܭը͸ͦ
Εʹଇ͍ͬͯΔݶΓɺࣗ਎ͷڀݚσʔλ΍ه࿥౳͕ਖ਼͔֬
ੑݱ࠶ͷڀݚશͰ͋Δͱ͍͏৴པੑΛอূ͠ɺࣗ਎ͷ׬ͭ
͔࢝ͷ։ڀݚ਑ͱͳΔɻ·ͨɺࢦͼެਖ਼ੑΛ΋อূ͢Δٴ
ΒऴྃޙͷอଘʹࢸΔ·ͰͷܭըΛఆΊ͓ͯ͘͜ͱͰɺݚ
σʔλͦͷ΋ͷͷެ։Λਪਐ͢ΔΦʔϓϯαΠΤϯεͱڀ
͍ͬͨಈ͖΁΋্ड़ͨ͠σʔλͷ׬શੑɺ৴པੑΛอূͰ
͖Δͱ͍͏؍఺͔ΒରԠ͠΍͘͢ͳΔͱ͍͏ར఺͕͋Δɻ
σʔλͷϥΠϑαΠΫϧڀݚ [3](ਤ 1)ͱ͸ɺͲͷΑ͏ʹ
ըܭ਑ΛఆΊΔࢦσʔλΛѻ͍ͬͯ͘ͷ͔ڀݚ (Plan)ɺ࣮
σʔλΛऔಘ͢Δऩूʹࡍ΍ௐࠪʹΑΓ࣮ݧ (Collecting)ɺ

ਤ 1 Research data lifecycle

ಘΒΕͨσʔλʹରͯ͠௥Ճͷ࣮ݧ΍͕͠࡯ߟ΍͍͢Α͏
ʹॲஔΛ͢ࢪॲཧ΍෼ੳ (Processing and Analysing)ɺݚ
ͱͳͬͨσʔλ͸ͦͷ಺༰ΛؑΈ্ͨͰݩՌ΍੒Ռɺ݁ڀ
ͷެ։ͱڞ༗ (Publishing and Sharing)ɺੑݱ࠶ͷ֬ೝͱ
఺ͳͲ͔ΒͳΔอଘ؍ਖ਼ͷެڀݚ͍ͨͬ (Preserving)ɺޙ
ଓͷڀݚͰͷ࠶ར༻ (Re-using)ͷ 6͔ͭΒߏ੒͞ΕΔɻ·
ͨɺ͜ͷϥΠϑαΠΫϧͷதͰѻ͏ڀݚσʔλ͸ FAIRݪ
ଇ (FAIR Data Principles)ͷ؅͍ͯͮجʹ͑ߟཧ͞ΕΔ͜
ͱ͕๬·͍͠ͱ͞Ε͍ͯΔɻ
FAIR ଇݪ [4] ͸σʔλΛ Findable(ࡧݕՄೳ)ɺAc-

cessible(ΞΫηεՄೳ)ɺInteroperable(૬ޓӡ༻Մೳ)ɺ
Reusable(࠶ར༻Մೳ) ʹ͢ΔͨΊͷҰ࿈ͷݪଇͷ͜ͱ
Λ͢ࢦɻ֤ݪଇ͸ʮTo be Findable(͞ࡧݕΕΔͨΊʹ͸):

(ϝλ) σʔλ͕ɺάϩʔόϧʹҰҙͰӬଓతͳࣝผࢠΛ
(ID)Λ༗͢Δ͜ͱʯͳͲͱ͍ͬͨ 15ͷখݪଇ͔Βߏ੒͞
Ε͍ͯΔɻ
୯ʹ׆ڀݚಈͰൃੜͨ͠σʔλΛอଘ͓ͯ͘͠ͷΈͰ͸

ෆे෼Ͱ͋Γɺ໖ີͳܭըͷཱҊͱϥΠϑαΠΫϧʹଇͬ
ͨ؅ཧɺٴͼܧଓతͳӡ༻ͱվળΛඞཁͱ͢Δڀݚσʔ
λ؅ཧ͸Ұڀݚһ΍ࢦಋڭһͷΈͷಈ͖Ͱ͸࿙Ε΍ෆඋ
ͳͲ͕ൃੜ͠͏Δɻͦ͜Ͱɺཱࠃ৘ใֶڀݚॴ (National

Institute of Informatics, NII) ͸ϥΠϑαΠΫϧʹ͓͚Δ
ެ։ͱڞ༗͔Βอଘɺ࠶ར༻Λ໨తͱͨ͠೔ʑͷڀݚσʔ
λ؅ཧΛαϙʔτ͢ΔαʔϏεGakuninRDMΛ։ൃͨ͠ɻ

2.2 NIIͷऔΓ૊Έ
NII͸ڀݚσʔλͷϥΠϑαΠΫϧΛ͑ࢧΔج൫ͱͯ͠

NII ൫جσʔλ؅ཧڀݚ (NII Research Data Cloud, NII

RDC)ͷ։ൃΛ 2017೥͔Β͍ͯͬߦΔɻNII RDC͸σʔ
λجࡧݕ൫ɺσʔλ؅ཧج൫ٴͼσʔλެ։ج൫ͷେผ͠
ͯ 3छྨͷج൫͔Βߏ੒͞Ε͍ͯΔɻ͜ͷ 3ͭͷج൫ͷར
ೳ։ൃ΋ਐΊػΛଅਐ͢ΔͨΊʹɺҎԼʹࣔ͢Α͏ͳ༺׆
͍ͯΔɻ
• σʔλղੳػೳ
• ਓࡐҭ੒ج൫
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• σʔλΨόφϯεػೳ
• σʔλΩϡϨʔγϣϯػೳ
• ΦʔϓϯΞΫηεਪਐػೳ
• ਓจֶࣾձՊֶʹ͓͚Δར༻ਪਐ
͜ͷষͰ͸ઌʹࣔͨ͠ 3ͭͷج൫ʹ͍ͭͯઆ໌͢Δɻ
σʔλجࡧݕ൫ͷ CiNii Research͸ֶज़৘ใࡧݕαʔϏ

εͰ͋ΓɺNII RDC্ʹొ࿥͞Εͨڀݚ੒Ռ΍࿦จ͚ͩ
Ͱͳ͘ɺڀݚσʔλ΍ॻ੶ɺਐ͍ͯ͠ߦΔڀݚϓϩδΣΫ
τͳͲͷڀݚʹؔ࿈͢Δ΄΅શͯͷ৘ใΛแׅతʹ͢ࡧݕ
Δ͜ͱ͕Ͱ͖Δɻ͜ͷجࡧݕ൫ͷओͳͶΒ͍͸ʮطଘͷֶ
ज़৘ใΛଞͷ͢ݟൃ͕ऀڀݚΔ͜ͱͰ৽ͨͳࢹ఺Ͱσʔλ
Λར༻͢Δ͜ͱʯ΍ʮطଘͷֶज़৘ใΛΑΓൃ͠ݟ΍͘͢
͢Δ͜ͱʯͱ͓ͯ͠Γɺ୯ʹσʔλΛެ։͢ΔͷΈͰ͸ୡ
੒Ͱ͖ͳ͍ FAIRݪଇͷ͏ͪͷ Findable(ࡧݕՄೳͰ͋Δ
͜ͱ)ΛڧԽ͍ͯ͠Δɻ
σʔλެ։ج൫ͷWEKO3͸ެ͕ऀڀݚ։͢Δͱ൑அ

൫Ͱ͋جྉΛެ։͢ΔͨΊͷࢿσʔλ΍ؔ࿈͢Δڀݚͨ͠
ΔɻGakuninRDMͱͷ࿈ܞʹΑΓڀݚʹؔ࿈͢Δ੒ՌΛ
ϦϙδτϦʹެ։͢Δ͜ͱ͕Ͱ͖Δɻؔػͷॴଐ͢Δऀڀݚ
͜ͷެ։ج൫ͷओͳͶΒ͍͸ʮ΢ΣϒϖʔδʹΑΔެ։Λ
ΛਤΔ͜ͱʯ΍ʮσʔ্޲ͷੑࢹ੒ՌͷՄڀݚΊͱͨ࢝͠
λΛ௚઀తʹެ։͢ΔͷͰ͸ͳ͘ɺؒظΛઃ͚Δ͜ͱ΍ಛ
ఆͨ͠ݶ੍ʹؔػΓಠࣗͷࣜܗͰެ։͢ΔʯͳͲɺެ։͠
͍ͯΔσʔλͷ࠶ར༻ͷػձΛଛͳΘͤͳ͍͜ͱ΍σʔλ
Λެ։͍ͯ͠Δ͕ऀڀݚෆརʹͳΒͳ͍Α͏ʹ͢Δͱ͍ͬ
ͨ୯७ͳެ։ɺඇެ։ʹͱͲ·Βͳ͍ಛघͳެ։ํ๏ʹ௕
͚͍ͯΔɻ
σʔλ؅ཧج൫ͷ Gakunin RDM ͸࣮ࢪதͷڀݚϓϩ
δΣΫτʹ͓͚Δݸʑͷऀڀݚ΋͘͠͸ڀݚάϧʔϓͰ
ͷڀݚσʔλ΍ؔ࿈ࢿྉΛ؅ཧ͢ΔͨΊͷج൫Ͱ͋Δɻඇ
ެ։ͷʮϓϩδΣΫτʯͱ͍͏୯ҐͰ؅ཧ͞ΕɺϑΝΠϧ
ͷόʔδϣϯ؅ཧ΍ಉϓϩδΣΫτ಺ͰͷΞΫηε؅ཧɺ
ڀݚೳͳͲ೔ʑͷػ࿥هਖ਼ͷͨΊͷূ੻؅ཧɺެڀݚͼٴ
σʔλ؅ཧΛิ͢ࠤΔػೳΛ༗͍ͯ͠Δɻ͜ͷσʔλ؅ཧ
ਓॴ༗ͷݸ൫ͷओͳૂ͍͸ʮج PC΍Ϋϥ΢υετϨʔδ
ͳͲɺ༷ʑͳ৔ॴʹࢄΒ͹͍ͬͯΔσʔλ܈ΛҰݩԽ͠ɺ
ΊΔͨΊͷϙʔλϧͱͯ͠ӡ༻͢Δ͢͢ʹ׈ಈΛԁ׆ڀݚ
͜ͱʯ΍ʮ؅ཧԼʹ͋ΔϑΝΠϧͷূ੻௥ՃʹΑΔڀݚෆ
ਖ਼ͷ๷ࢭʯͳͲɺऀڀݚͷσʔλ؅ཧٴͼҾ͖͗ܧͳͲͷ
൥͞ࡶΛऔΓ෷͏͜ͱ͕Ͱ͖ɺ͔ͭෆਖ਼ͷ๷ࢭɺެਖ਼ੑͷ
୲อʹ͢ݙߩΔͱ͍ͬͨ೔ʑ׆ڀݚ͏ߦಈͷิࠤʹ௕͚ͯ
͍Δɻ

2.3 GakuninRDMͷػೳ
Gakunin RDM͸લষʹͯड़΂ͨΑ͏ʹɺऀڀݚ΍ڀݚ
άϧʔϓʹ͓͚Δڀݚσʔλ͓Αͼؔ࿈͢Δࢿྉ౳Λϓϩ
δΣΫτͱ͍͏୯ҐͰ؅ཧͰ͖Δڀݚσʔλ؅ཧج൫Ͱ͋
Δɻ֎෦ετϨʔδαʔϏε౳ʹΑΔ࿈ܞ΋Մೳ͕ͩɺҰ

ൠతͳΦϯϥΠϯετϨʔδαʔϏεͱಉ౳ͷجຊతͳ
ϑΝΠϥʔػೳͷଞɺ׆ڀݚಈٴͼެڀݚਖ਼ͷਪਐΛ໨త
ͱͨ͠ҎԼͷػೳ͕ଘ͢ࡏΔɻ
Ξοϓϩʔυ͞Εͨσʔλͷϋογϡ஋Λࠁ࣌ʹݩೝূ

ہ (Time Stamp Authority, TSA) Λ༻͍ͨλΠϜελϯ
ϓʹΑΔূ੻؅ཧػೳ͕͋Δɻ͜ͷλΠϜελϯϓ͸γε
ςϜதʹอଘ͞Εͨσʔλ͕͋Δࠁ࣌ʹଘ͢ࡏΔ͜ͱΛূ
໌͢Δ΋ͷͰɺλΠϜελϯϓ͕ଧͨΕͨࠁ࣌Ҏ߱ʹมߋ
΍վ͟Μ͕͋ͬͨ৔߹ɺมޙߋͷσʔλͷϋογϡ஋͔Β
ͳΔλΠϜελϯϓͱ߹க͠ͳ͘ͳΔࣄʹΑΓڀݚσʔλ
ʹର͢Δෆਖ਼ߦҝʹରॲͰ͖͏ΔػೳͰ͋Δɻ
·ͨɺϓϩδΣΫτʹରͯ͠ෳ਺ϝϯόʔΛ௥ՃՄೳͰ

͋Γɺ֤ ϝϯόʔ͝ͱʹ؅ཧऀɺಡΈॻ͖ɺಡΈͷΈͱ͍ͬ
ҝߦͷ؅ཧ͕Մೳͱͳ͍ͬͯΔɻ͜ΕʹΑΓɺෆਖ਼ݶݖͨ
Λ͍ͯͬߦΔݶݖʹࡍ֮ͨ͠ൃ͕ऀڀݚΛಡΈͷΈʹมߋ
͢Δ͜ͱͰূڌͷӅ໓΍ΑΓѱҙͷ͋Δվ͟Μͱ͍ͬͨೋ
Λ๷͙͜ͱ΋Ͱ͖Δɻ֐తͳඃ࣍
ͦͷଞͷػೳͱͯ͠ɺWiki΍σΟεΧογϣϯΛ࢝Ί
ͱͨ͠ɺಉҰϓϩδΣΫτ಺෦Ͱͷίϛϡχέʔγϣϯػ
ೳ͕࣮૷͞Ε͍ͯΔɻ

2.4 σʔλ؅ཧͷ໰୊఺ڀݚ
ݚͼٴ਑΍ϥΠϑαΠΫϧͷఏࣔɺࢦσʔλ؅ཧͷڀݚ

ߦෆਖ਼͕ऀڀݚҝʹର͢ΔΨΠυϥΠϯ౳ߦಈͷෆਖ਼׆ڀ
ҝΛ͜͏ߦͱͷͳ͍Α͏༷ʑͳऔΓ૊Έ͕ͳ͞Ε͍ͯΔʹ
΋ؔΘΒͣڀݚෆਖ਼͕ઈ͑ͳ͍ݪҼͷҰͭͱͯ͠ɺڀݚ੒
Ռͱͯ͠ൃද͢Δલͷڀݚσʔλͷ֬ೝɺূݕͱ͍߲ͬͨ
໨͕໌͞ݴΕ͍ͯͳ͍͜ͱ͕໰୊ʹͳ͍ͬͯΔͱͨ͑ߟɻ
ຊֶʹ͓͚Δڀݚσʔλอଘ౳ʹ͓͚ΔΨΠυϥΠϯ [6]Ͱ
͸ɺऀڀݚ౳͓Αͼ෦ہͷ௕ͷ੹຿ɺهڀݚ࿥΍ڀݚσʔ
λͷอଘํ๏ɺอଘٴؒظͼ։ࣔʹ͍ͭͯఆΊ͍ͯΔɻ֎
෦ʹൃදͨ͠࿦จ΍ใࠂ౳ɺڀݚ੒Ռൃදʹ͕ٙٛੜͨ͡
ҝΛະવʹ๷͙ͨߦΛ໨తͱ͍ͯ͠Δ൓໘ɺෆਖ਼ূݕͷࡍ
ΊͷऔΓ૊Έʹ͍ͭͯ͸໌͞ݴΕ͍ͯͳ͍ɻͦͷͨΊɺෆ
ਖ਼ߦҝΛʮ͏͖ىΔ΋ͷʯͱͯ͠੒Ռൃදͷ೗ԿʹؔΘΒ
ͣ࿦จͱಉ౳Ҏ্ʹ͕ऀڀݚѻ͍ͬͯΔσʔλͷํʹ·Ͱ
ೖ೦ͳϨϏϡʔΛ͏ߦɺͱ͍͏͜ͱ΋σʔλ؅ཧ΍ϥΠϑ
αΠΫϧͷҰ෦ͱ࣮ͯ͢͠ࢪΔඞཁ͕͋Δɻ
·ͨɺڀݚσʔλ؅ཧج൫ͱͯ͠NII͕ఏ͢ڙΔGakunin

RDM͸׆ڀݚಈͷެਖ਼͞Λ௥͢ٻΔ্Ͱෆ଍͍ͯ͠Δػ
ೳ͕͋Δͱ͑ߟΔɻ
ʮڀݚෆਖ਼ͷ๷ࡦࢭʯͱͯ͠͡ߨΒΕ͍ͯΔূ੻؅ཧɺ

λΠϜελϯϓػೳ͕Ϣʔβʹͱͬͯෆ໌ྎ͔ͭڀݚෆਖ਼
ͷ๷ࢭʹ͸ෆे෼Ͱ͋Δͱ͍͏΋ͷͰ͋Δɻ͜ͷূ੻؅ཧ
ࡏଘʹࠁ࣌ೳ͸ʮγεςϜதʹอଘ͞Εͨσʔλ͕͋Δػ
͢Δ͜ͱΛূ໌͢Δʯ΋ͷͰ͋Δͱ͞Ε͍ͯΔɻ[5]ʹΑ
Ε͹σʔλͷϋογϡ஋Λࠁ࣌ೝূہʹૹ৴͠ɺ͔ͦ͜Β
ಘΒΕͨλΠϜελϯϓΛݩʹ͋Δ࣌఺ͷσʔλͱ࣌ݱ఺
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ͰͷσʔλͷλΠϜελϯϓΛൺֱ͠ɺվ͟Μ͞Ε͍ͯΔ
͔Ͳ͏͔Λ͢ূݕΔ΋ͷͰ͋Δɻσʔλͷૹड৴தʹதؒ
ೳػʹΘΕͨͱ͖ͳͲ͸༗ޮߦͳͲʹΑΓվ͟Μ͕ܸ߈ऀ
͢Δ͕ɺࣗऀڀݚ਎͕ѱҙͷ͋Δվ͟ΜΛ͍ߦɺͦͷ্Ͱ
λΠϜελϯϓΛੜ੒͠௚ͨ͠৔߹ʹ͸͜Ε͸ػೳ͠ͳ͘
ͳͬͯ͠·͏ͱ͍͏໰୊఺͕͋ΔɻGakunin RDMʹ͓͍
ͯɺλΠϜελϯϓͷൃߦ͸Ϣʔβͷ೚ҙͷλΠϛϯά΋
͘͠͸ϑΝΠϧ͕Ξοϓϩʔυ͞Εͨ௚͞ߦ࣮ʹޙΕ͍ͯ
Δͱ͑ߟΒΕΔͨΊɺࢦಋڭһ͔Β֬ೝΛ΋Βͬͨޙʹվ
͟Μɺ፻଄౳ͷۀ࡞Λ͍ߦɺͦͷ্Ͱ࠶౓λΠϜελϯϓ
Λߋ৽͠௚͢ͱ͜Ε͸վ͟Μͷͳ͍σʔλͱͯ͠ొ࿥͞
Εͯ͠·͏ɻ͜ͷ໰୊͸ Nii Storage͚ͩͰͳ͘֎෦ετ
ϨʔδαʔϏε΍ΞυΦϯ্Ͱͷૢ࡞ʹ͍ͭͯ΋ಉ༷ͷ͜
ͱ͕͑ݴΔɻ֎෦ετϨʔδαʔϏεͰͷมߋ͸Gakunin

RDM্ͷϩάʹه࿥͞Εͳ͍ͨΊɺվ͟Μ౳ʹ͔ͮؾͳ
͍··λΠϜελϯϓΛଧͬͯ͠·͏Մೳੑ͕͋Δɻ͜Ε
͸λΠϜελϯϓΛϢʔβ ͷ೚ҙͷλΠϛϯάͰ(ऀڀݚ)
ੜ੒͠ͳ͍͜ͱɺੜ੒͢ΔݶݖΛ༩͑ͳ͍͜ͱͳͲʹΑΓ
ղܾͰ͖Δͱ͑ߟΒΕΔɻ
ঢ়ͷGakuninݱɺʹޙ࠷ RDM͸࡞੒ͨ͠ϓϩδΣΫτ

Λެ։ઃఆʹ͢Δ͜ͱ͕Ͱ͖ͳ͍ͨΊɺڀݚσʔλϥΠϑ
αΠΫϧ΍ FAIRݪଇʹ͓͚Δެ։ɺڞ༗ٴͼࡧݕՄೳੑ
ΛଛͶͯ͠·͍ͬͯΔͱ͍͏఺͕͋Δɻ

3. ఏҊ͢Δڀݚσʔλ؅ཧγεςϜ (RDMS)

ຊڀݚʹͯఏҊ͢Δڀݚσʔλ؅ཧγεςϜ (Research

Data Management System, RDMS) ͸ɺGakunin RDMΛ
ɺGakuninཱͯݟʹ൫جσʔλͷެ։ڀݚ RDM্ͷϓϩ
δΣΫτ΁ NextCloudΛ֎෦ετϨʔδαʔϏεͱͯ͠
࿈ͤ͞ܞɺͦͷNextCloudͷ্ʹΧελϜΞϓϦέʔγϣ
ϯΛߏங͢Δ͜ͱͰ࣮͢ݱΔɻ͜ͷΞϓϦέʔγϣϯ͸
• ೳػһʹΑΔϨϏϡʔڭಋࢦ
• ஶऀɺڞஶऀͷݤΛ༻͍ͨిࢠॺ໊ͷ෇༩ػೳ
• ॺ໊ࡁΈσʔλͷఆظతͳࣗಈূݕɾ௨஌ػೳ
• ࣗಈূݕΛϑοΫͱ͢Δ಺෦ൃࠂɺ௨ใػೳ
ͳͲΛ࢝Ίͱͨ͠ڀݚෆਖ਼Λ๷͢ࢭΔͨΊͷػೳΛओͱ͠
࣮ͯ૷͍ͯ͘͠ɻ

3.1 ্ҐऀݶݖʹΑΔϨϏϡʔ
ҝߦσʔλ΁ͷෆਖ਼ڀݚ (վ͟Μɺ౪༻ɺ፻଄౳)ʹର

͢Δରॲ๏ͱͯ͠ɺ͕ऀڀݚσʔλ΍࿦จΛ੒Ռൃදͱ͠
ͯެ։͢ΔલʹࢦಋڭһΛ࢝Ίͱ্ͨ͠ҐऀݶݖʹΑΔϨ
ϏϡʔΛ࣮͢ࢪΔ΋ͷͰ͋Δɻ͜Ε͸ਤ σʔڀݚࣔ͢ʹ1
λϥΠϑαΠΫϧʹ͓͚Δ Processing and Analysing ͱ
Publishing and SharingͷؒʹҐஔ͢Δ΋ͷͰ͋Δɻڀݚ
ऀ͸࣮݁ݧՌ΍࡯ߟͷجͱͳΔσʔλ΍࿦จͦͷ΋ͷΛෳ
਺બ୒ͯ͠ࢦಋڭһʹରͯ͠ϨϏϡʔϦΫΤετΛ͍ߦɺ

һ͸֤σʔλʹରͯ͠ίϝϯτڭಋࢦ (Comment)ɺมߋ
ཁٻ (Change request)ٴͼঝೝ (Approve)ͷ 3छྨ͔Β
ͳΔϨϏϡʔΛ܁Γฦ͠͏ߦɻϨϏϡʔΛཁ͞ٻΕͨ͢΂
ͯͷσʔλʹରͯ͠ঝೝ͕ಘΒΕͨ৔߹ͷΈɺޙड़͢Δ֤
σʔλ΁ͷిࢠॺ໊͕෇༩͞ΕΔɻऀڀݚ͸ࣗ਎ͷσʔλ
ʹରͯ͠ίϝϯτΛ͜͏ߦͱ͸Ͱ͖Δ͕ঝೝ͸Ͱ͖ͳ͍ͨ
Ίɺඞ্ͣҐऀݶݖʹΑΔσʔλ΍݁Ռٴͼ࡯ߟʹର͢Δ
֬ೝ͕ಘΒΕΔɻ

3.2 ॺ໊ͷ෇༩ࢠి
અ 3.1ʹͯड़΂ͨϨϏϡʔػೳ͸ʮϨϏϡʔ࣮࣌ࢪͷσʔ
λʹෆਖ਼͕ݟड͚ΒΕͳ͍͜ͱΛอূ͢Δʯ΋ͷͰ͋Δɻ
͔͠͠ͳ͕ΒɺϨϏϡʔঝೝޙʹվมɾվ͟Μͨ͠σʔλ
Ͱ্ॻ͖͢Δ͜ͱ΋ՄೳͰ͋ΔɻNextCloud ͷ্ͰͷϑΝ
Πϧͷมߋ͸ϩάͱͯ͠ه࿥͞ΕΔ΋ͷͷɺϨϏϡʔޙͷ
σʔλΛ͋͑ͯ஫͢ࢹΔ͜ͱ͸গͳ͘ɺվ͟Μ͞Εͯ΋ؾ
͖ͮʹ͍͘ɻͦͷͨΊɺ͜ͷػೳ͸ϨϏϡʔΛࢦͨͬߦಋ
ి͍ͯ༺Λݤ਎ͷࣗऀڀݚͼٴஶऀڞΊͱ͢Δ࢝һΛڭ
Ίɺෆਖ਼͕ߴॺ໊Λ෇༩͢Δ͜ͱͰɺσʔλͷ৴པੑΛࢠ
Λ໌Β͔ʹ͢Δ͜ͱΛ໨తͱ͍ͯ͠ࡏͷ੹೚ͷॴࡍͨͬ͋
Δɻ͜Ε͸ڀݚσʔλϥΠϑαΠΫϧʹ͓͚Δ Preserving

ͱ Re-usingٴͼଞऀڀݚͷ PlanΛิ͢ࠤΔ΋ͷͰ͋Γɺ
σʔλʹରͯ͠ॺ໊Λ෇༩͢Δ͜ͱͰޙड़͢Δॺ໊ػূݕ
ೳʹΑΓެ։ޙͷσʔλʹ·Ͱෆਖ਼͕ͳ͍͜ͱΛอূ͢Δ
͜ͱ͕ՄೳͱͳΔɻ

3.3 ॺ໊ࡁΈσʔλͷࣗಈূݕ
ϨϏϡʔ͕ঝೝ͞Εɺిࢠॺ໊͕෇༩͞Εͨޙʹ΋ڀݚ

ऀ͸σʔλͦͷ΋ͷΛॻ͖͑׵Δ͜ͱ͸ՄೳͰ͋ΔͨΊɺ
ॺ໊ͷΈͰ͸ެ։͞ΕΔɺ΋͘͠͸ެ։͞Ε͍ͯΔࢠి
σʔλͷ৴པੑΛอূͰ͖ͳ͍ɻ·ͨɺ.NET Framework

౳Λ࢝Ίͱͨ͠։ൃऀ͚޲πʔϧͷଟ͘͸ ChecksumͳͲ
Λઃ͚͍ͯΔ͕ɺ͜ͷ ChecksumΛ༻͍ͨূݕΛϢʔβଆ
͕ҙཉతʹ͜͏ߦͱ͸ଟ͘ͳ͘ɺ͜Ε͸ڀݚσʔλʹର͠
ͯ෇༩͞Εͨిࢠॺ໊ʹ͍ͭͯ΋ಉ༷Ͱ͋Δͱ͑ߟΒΕ
ΔɻͦͷͨΊɺ͜ͷػೳ͸ʮެ։σʔλΛೖखͨ͠ଞͷݚ
࿙ΕΛࡦͳ͍ʯͱ͍ͬͨෆਖ਼ର͠ূݕͷଟ͘͸ॺ໊Λऀڀ
๷͙ͨΊɺΞϓϦέʔγϣϯ͕ॺ໊ࡁΈͷσʔλʹରͯ͠
ఆظత͔ͭࣗಈͰͷূݕΛ͜͏ߦͱΛ໨తͱ͍ͯ͠Δɻ͜
ͷػೳ͸ڀݚσʔλϥΠϑαΠΫϧʹ͓͍ͯઅ 3.2ͱಉ༷
ͷอଘɺެ։ٴͼଞऀڀݚͷσʔλܭըͷิࠤΛ͢Δͱͱ
΋ʹɺެ։σʔλͷऔಘऀࣗ਎͕ॺ໊ͷূݕΛ͜͏ߦͱͰ
Collectingͱ Processing and AnalysingͷதؒʹҐஔ͢Δ
Α͏ͳػೳͱͯ͠ఏڙͰ͖Δɻ

3.4 ಺෦͓ൃࠂΑͼ௨ใ
અ 3.3 ʹͯड़΂ͨॺ໊ͷࣗಈػূݕೳΛ༻͍Δ͜ͱͰ
σʔλʹվ͟Μɺ፻଄౳ͷૢߦ͕࡞ΘΕͨࡍͷݕ஌͕Մೳ
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ද 1 Ծ૝ڥ؀ϗετ ৘ใ
߲໨ ৘ใ
OS macOS Catalina 10.15.7

CPU Intel(R) Xeon(R) W-3235 CPU @ 3.30GHz

RAM 96GB 2933MHz DDR4

Ծ૝γεςϜ VMWare Fusion Prot 11.5.7

ද 2 Ծ૝ڥ؀ήετ ৘ใ
߲໨ ৘ใ
OS Ubuntu 20.04.1 LTS

CPU Intel(R) Xeon(R) W-3235 CPU @ 3.30GHz

RAM 4GB

NextCloud 21.0.2

PHP 7.4.19

Vue.js 2.6.12

MariaDB Ver 15.1 Distrib 10.5.9-MariaDB

Docker 20.10.7

ͱͳΔͨΊɺؔػڀݚͷެڀݚਖ਼૭ޱ΁ͷൃࠂ΍௨ใ౳ͱ
͍ͬͨվ͟Μݕ஌ΛϑοΫͱͨ͠ػೳΛࣗಈԽ͢Δ͜ͱ͕
Ͱ͖ΔɻΞϓϦέʔγϣϯͷ࣮૷ϛε΍ɺҙਤͨ͠มߋ΍
஌͕ൃੜ͢ΔՄೳੑ΋ଟ͋͘ΔͨݕޡΊͱͨ࢝͠আ౳Λ࡟
Ί৚݅͸ద੾ʹઃఆ͠ͳ͚Ε͹ͳΒͳ͍͕ɺͨ͛͜͜ڍ૭
һͷΈ΁ͷ௨ڭಋࢦ΍௨ใͱ͍ͬͨྫͷଞʹɺൃࠂ΁ͷޱ
஌ɺॴଐࣨڀݚһ΁ͷ௨஌ɺڞஶऀ΁ͷ௨஌ɺൃࠂจॻͷࣗ
ಈੜ੒ɺඃվ͟ΜσʔλͷฤूݶݖϩοΫ౳ɺ೿ੜͱͯ͠
ଟ͘ͷػೳ΁Ԡ༻͕ظ଴Ͱ͖Δɻ͜ͷػೳ͸Ҿ͖͗ܧʹΑ
Δڀݚ౳Λ࢝Ίͱͨ͠ओʹॴଐ͕ಉؔ͡ػͷऀڀݚಉ࢜΋
͘͠͸ऀڀݚͱࢦಋڭһ౳ͱ͍ͬͨΫϩʔζυͳσʔλϥ
ΠϑαΠΫϧΛิ͢ࠤΔ΋ͷͰ͋Γɺอଘ͞Ε͍ͯΔσʔ
λͷෆਖ਼͕ൃ֮ͨ͠ࡍɺద੾ͳൃࠂॲཧ΍࡟আ౳Λ͜͏ߦ
ͱͰσʔλͷ࠶ར༻ੑ (Re-using)ΛߴΊΔ͜ͱΛ໨తͱ͠
͍ͯΔɻ

4. ࣮૷

ষ 3ʹͯड़΂ͨػೳͷ͏ͪɺຊ࿦จࣥච࣌఺Ͱ͸અ 3.1

ͷϨϏϡʔػೳٴͼઅ 3.2ͷॺ໊ͷ෇༩ػೳͷ 2ͭΛ࣮૷
ͨ͠ɻຊষͰ͸࣮૷֤ͨ͠ػೳͷৄࡉͱ࣮ࡍͷը໘౳Λఏ
͍ࣔͯ͘͠ɻ

4.1 લ४උࣄΑͼ͓ڥ؀
NextCloud ͸ΛՔಇͤ͞Δڥ؀͸ද 1 ʹࣔ͢Ծ૝ڥ؀

্ʹ͋Δɻ͜ͷԾ૝ڥ؀ͷ্ʹද 2ʹࣔ͢ཁ݅Λຬͨ͢؀
ஙͨ͠ɻNextCloud͸αʔόʹ௚઀ΠϯετʔϧͤߏΛڥ
ͣɺDockerͷίϯςφͱͯ͠Քಇ͍ͤͯ͞ΔɻNextCloud

ͷΧελϜΞϓϦέʔγϣϯ͸جຊతͳMVCΞʔΩςΫ
νϟʹଇͬͨWebΞϓϦέʔγϣϯͱͯ͠ߏஙՄೳͰ͋
ΓɺόοΫΤϯυΛ PHPɺϑϩϯτΤϯυΛ Vue.jsʹͯ
࣮૷ͨ͠ɻ
·ͨɺ࣮૷ͨ͠ΞϓϦέʔγϣϯΛਖ਼͘͠ಈͤ͞࡞Δͨ

Ίʹ࣍ͷۀ࡞Λ࣮͢ࢪΔɻ
( 1 ) ͱͯ͠ѻ͏΋ͷΛऀڀݚһɺڭಋࢦ NextCloudͷά

ϧʔϓͱͯͦ͠ΕͧΕ࡞੒͢Δ
( 2 ) һ͸ڭಋࢦ reviewing usernameͱ͍͏نଇͰ֤ڀݚ

ऀͷ IDΛ຤ඌͱ͢ΔϑΥϧμΛ࡞੒͢Δ
( 3 ) ੒ͨ͠ϑΥϧμΛ࡞Ͱه্ IDͷҰக͢Δऀڀݚ΁ڞ

༗͢Δ
ϨϏϡʔػೳͰ͸ݸਓ͕ͭ࣋ϑΝΠϧ΍σʔλΛଞऀ͕

ӾཡՄೳͳঢ়ଶʹ͢Δඞཁ͕͋Γɺ͜ΕΛ؆ܿʹ͢Δͨ
ΊɺΞϓϦέʔγϣϯͰಠࣗͷڞ༗खஈΛ࣮૷͢ΔͷͰ͸
ͳ͘ɺNextCloud΍ҰൠతͳετϨʔδαʔϏεͰ΋ଘࡏ
͢Δڞ༗ػೳΛ׆༻͢ΔͨΊʹ͜ͷࣄલ४උΛ͏ߦɻ

4.2 ϨϏϡʔػೳ
અ 3.1 ೳΛຬͨͨ͢ΊʹɺϨϏϡʔϦΫػͨࣔ͠ʹ
Τετͦͷ΋ͷΛද͢ review requests ςʔϒϧɺϨ
ϏϡʔΛґཔ͢ΔϑΝΠϧ΍σʔλͷ৔ॴ౳ͷ৘ใΛѻ
͏ review files ςʔϒϧɺٴͼࢦಋڭһ΍͕ऀڀݚί
ϝϯτ౳Λ͏ߦ reviewsͷ 3ͭͷςʔϒϧΛσʔλϕʔ
ε্ʹ࡞੒ͨ͠ɻ·ͨɺϨϏϡʔ͢Δଆ ͱϨ(һڭಋࢦ)
Ϗϡʔ͞ΕΔଆ Λ؅ཧ͢ΔݶݖʹΛ۠ผ͢ΔͨΊ(ऀڀݚ)
rdmbucket roleͱ͍͏ςʔϒϧ΋߹Θͤͯ࡞੒ͨ͠ɻ͜
ΕΒͷςʔϒϧͷ ERਤΛਤ 2ʹࣔ͢ɻϨϏϡʔϦΫΤε
τ͸ෳ਺ͷϨϏϡʔ͞ΕΔσʔλΛͪ࣋ɺ·֤ͨσʔλ͸
ෳ਺ͷϨϏϡʔΛͭ࣋ͱ͍͏ೖΕࢠͷߏ଄ʹͳ͍ͬͯΔɻ
ϨϏϡʔػೳ͸ 3ͭͷը໘͔Β؅ཧ͞ΕΔɻ1ͭ໨͸ਤ

3ʹࣔ͢Α͏ͳϨϏϡʔϦΫΤετҰཡը໘Ͱ͋Δɻڀݚ
ऀ͸ࣗ਎ͷ࡞੒ͨ͠ϦΫΤετҰཡΛɺࢦಋڭһ͸ऀڀݚ
શһͷϦΫΤετҰཡΛ֬ೝ͢Δ͜ͱ͕Ͱ͖Δɻ2ͭ໨͸
ਤ 4 ʹࣔ͢Α͏ͳϨϏϡʔϦΫΤετͷ৽࡞ن੒ը໘Ͱ
͋ΔɻϦΫΤετࣗମͷλΠτϧͱͦͷৄࡉ΍ิ଍Λهड़
͠ɺࣗ਎͕NextCloud্ʹΞοϓϩʔυ͍ͯ͠ΔϑΝΠϧ
౳͔ΒϨϏϡʔର৅ͱ͢ΔσʔλΛෳ਺બ୒ͯ͠࡞੒Ͱ͖
Δɻ3ͭ໨͸ਤ 5ʹࣔ͢Α͏ͳϨϏϡʔϦΫΤετͷৄࡉ
ը໘Ͱ͋ΔɻϦΫΤετͷ৽࡞ن੒ʹͯબ୒֤ͨ͠σʔλ
ʹରͯ͠ϨϏϡʔΛ͜͏ߦͱ͕Ͱ͖Δɻ֤ϑΝΠϧʹ͋Δ
View fileΛબ୒͢Δ͜ͱͰ಺༰Λ֬ೝ͠ɺAdd reviewԡ
Լޙʹӈଆʹදࣔ͞ΕΔαΠυόʔ͔Βબ୒σʔλʹର͢
ΔϨϏϡʔΛ෇༩Ͱ͖Δɻ͢΂ͯͷσʔλɺϑΝΠϧʹର
ͯ͠ঝೝ (Approve)ΛಘΔ͜ͱͰऀڀݚ͸ϨϏϡʔϦΫΤ
ετࣗମΛঝೝ͠ɺޙड़͢Δॺ໊Λ෇༩͢Δ͜ͱ͕Ͱ͖Δɻ
·ͨɺ͜ͷϨϏϡʔػೳͷิࠤͱͯ͠༻͍ΒΕΔ؅ݶݖ

ཧػೳ͸ NextCloudͷ؅ཧऀ͔ΒՄࢹͰ͋Δઃఆը໘Λ
௨ͯ͡ఏ͢ڙΔɻઃఆը໘ͷྫΛਤ 6ʹࣔ͢ɻGroups as

reviewer഑ԼͷηϨΫτϘοΫε͔Βઅ 4.1ʹͯ༧Ί࡞੒
һͱͯ͠ѻ͏άϧʔϓڭಋࢦͨ͠ (ਤͷྫͰ͸ teacher)ٴ
ͼऀڀݚͱͯ͠ѻ͏άϧʔϓ (ਤͷྫͰ͸ student)ΛͦΕ
ͧΕઃఆ͢Δ͜ͱ͕Ͱ͖Δɻ
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ਤ 2 ϨϏϡʔػೳ ER ਤ

ਤ 3 ϨϏϡʔϦΫΤετҰཡը໘

ਤ 4 ϨϏϡʔϦΫΤετ৽࡞ن੒ը໘

ਤ 5 ϨϏϡʔϦΫΤετৄࡉը໘

4.3 ॺ໊ͷ෇༩ػೳ
અ ݤೳΛຬͨͨ͢Ίʹɺॺ໊ͷͨΊͷػͨࣔͯ͠ʹ3.2

৘ใΛอ࣋͢Δ signature keysςʔϒϧΛσʔλϕʔε
੒ͨ͠ɻERਤΛਤ࡞ʹ্ 7ʹࣔ͢ɻѻ͏ެ։ݤɺൿີݤ
ϖΞʹ໊લΛ͚ͭͯอଘͰ͖Δɻݤͼͦͷٴ
ॺ໊ػೳ͸ 2 ͭͷը໘ͱϨϏϡʔϦΫΤετৄࡉը໘
ͷҰ෦ͱͯ͠؅ཧ͞ΕΔɻ1ͭ໨͸ਤ 8ʹࣔ͢ొ࿥ݤҰཡ
ը໘Ͱ͋Δɻ͜͜Ͱ͸܎ؔʹݶݖͳ͘ΞϓϦέʔγϣϯ্
ʹొ࿥͞Ε͍ͯΔ͢΂ͯͷ͕ݤදࣔ͞ΕΔɻ্ࠨͷ New

Key͔Βݤͷ௥ՃΛ͜͏ߦͱ͕Ͱ͖Δɻ2ͭ໨͸ਤ ͼٴ9
ਤ ͷੜ੒ɺ௥Ճը໘Ͱ͋Δɻਤݤࣔ͢ʹ10 9ͷ Generate

ਤ 6 ઃఆը໘ݶݖ

ਤ 7 ॺ໊෇༩ػೳ ER ਤ

ਤ 8 ॺ໊ݤҰཡදࣔը໘

by backendͰ͸ݤʹ͚ͭΔ໊લͷΈΛઃఆ͢ΔͱɺΞϓ
ϦέʔγϣϯଆͰݤͷੜ੒Λ͏ߦɻ͜ͷࣗಈੜ੒Ͱ͸ݤछ
ͱͯ͠ପԁۂઢΛɺRFC5480ʹͯఆΊΔ໊લ෇͖ۂઢͷ
secp256r1(prime256v1)Λ༻͍Δɻਤ 10ʹ͋ΔΑ͏ʹɺެ
։ݤͱൿີݤΛࢦఆͯ͠ొ࿥͢Δ͜ͱ΋Ͱ͖Δɻޙ࠷ʹϨ
ϏϡʔϦΫΤετͷঝೝݤʹ࣌Λબ୒͢Δը໘Ͱ͋Δਤ 11

͕͋Δɻެ։ݤɺൿີݤ͸ PEMࣜܗͷϖΞΛ૝ఆ͓ͯ͠
Γɺॺ໊ͷੜ੒ʹ͸ PHPͷOpenSSLϥΠϒϥϦʹఆٛ͞
Ε͍ͯΔ openssl signؔ਺Λ༻͍Δɻ͕ऀڀݚϨϏϡʔ
ϦΫΤετΛঝೝ͢Δࡍɺ֤σʔλͷ SHA512ϋογϡΛ
ͱΓɺॺ໊ΞϧΰϦζϜʹ΋ಉ༷ͷ SHA512 Λબ୒ͯ͠
σʔλʹର͢Δॺ໊Λ͢ࢪɻ͜ͷॺ໊͸ϑΝΠϧͱͯ͠ग़
ྗ͞ΕΔͨΊɺϨϏϡʔ͞Εͨσʔλͱͱ΋ʹެ։ج൫΁
Ξοϓϩʔυ͢Δ͜ͱΛ૝ఆ͍ͯ͠Δɻ

5. ͓ΘΓʹ

ຊڀݚͰ͸ɺۙ೥Ͱ΋ઈ͑Δ͜ͱͷͳ͍ڀݚσʔλʹର
͢Δෆਖ਼Λ๷͙खཱͯͱͯ͠ओʹڀݚσʔλ؅ཧ (RDM)
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ਤ 9 ॺ໊ݤੜ੒Ϟʔμϧ ࣗಈ

ਤ 10 ॺ໊ݤੜ੒Ϟʔμϧ खಈ

ਤ 11 ॺ໊ݤબ୒

ͷ؍఺Ͱண໨͠ɺଟ͘ͷؔػڀݚʹΑͬͯఆΊΒΕ͍ͯ
ͳ͍ʮ੒Ռൃදલͷσʔλʹର͢ΔূݕɺϨϏϡʔखஈͷ
ఏҊʯͱ͍͏ܗͰʮڀݚෆਖ਼Λະવʹ๷͙ʯ͜ͱΛ໨తͱ
ͨ͠ΞϓϦέʔγϣϯͷఏҊٴͼ࣮૷Λͨͬߦɻ·ͨɺϨ
Ϗϡʔ͚ͩͰͳ͘ిࢠॺ໊ͷ෇༩ʹΑΓϨϏϡʔޙͷվ͟
Μݕ஌΍ڀݚ੒Ռͱͯ͠ެ։ͨ͠ࡍͷσʔλͷ৴པੑͷ޲
্Λਤͬͨɻ͔͠͠ͳ͕Βɺઅ 3.3ʹࣔ͢෇༩͞Εͨॺ໊

ͷࣗಈূݕɺݕ஌΍અ 3.4ʹ͋Δൃࠂɺ௨஌ͱ͍ͬͨҰ෦
ͷػೳ͸࣮૷͞Ε͓ͯΒͣɺ·࣮ͨ૷͞Εͨ΋ͷʹ͍ͭͯ
΋ӡ༻͕ݧܦ๡͘͠ɺػೳͦͷ΋ͷʹաෆ଍͕ͳ͍͔ݕ౼
͕Ͱ͖͍ͯͳ͍ɻͦͷͨΊޙࠓͷల๬ͱͯ࣍͠ͷ͜ͱΛ࣮
ɻ͍ͯ͘͠ࢪ
( 1 ) ೳͷ໰୊఺΍վળ఺ΛػଘطɺͯܦͰͷӡ༻Λࣨڀݚ

ग़͢ݟ
( 2 ) ຊ࿦จࣥච࣌఺Ͱ࣮૷Ͱ͖͍ͯͳ͍ػೳͷ࣮ݱɺ·ͨ

ଞػೳͷఏҊ
ಘʹऀޙʹ͍ͭͯ͸Ԡ༻ઌ͕ଟ͋͘Δͱ͓ͯ͑ߟΓɺྫ

ͱͯ͠ϨϏϡʔίϝϯτ΍σʔλͷมߋཤྺͱ͍ͬͨܥ࣌
ྻͱͯ͠ѻ͑ΔσʔλΛϒϩοΫνΣʔϯʹద༻͠ɺσʔ
λࣗ਎ͷ৴པੑΛอূ͢Δͱͱ΋ʹͦͷσʔλͷϨϏϡʔ
ϓϩηε΍վมͷྲྀΕʹ΋ෆਖ਼͕ͳ͍͜ͱΛอূ͢Δɺͱ
͍ͬͨҊ౳͕͋Δɻ
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